Antimicrobial and anticancer photodynamic activity of a phthalocyanine photosensitizer with N-methyl morpholiniumethoxy substituents in non-peripheral positions.
Photodynamic therapy involves the use of a photosensitizer that is irradiated with visible light in the presence of oxygen, resulting in the formation of reactive oxygen species. A novel phthalocyanine derivative, the quaternary iodide salt of magnesium(II) phthalocyanine with N-methyl morpholiniumethoxy substituents, was synthesized, and characterized. The techniques used included mass spectrometry (MALDI TOF), UV-vis, NMR spectroscopy, and photocytotoxicity against bacteria, fungi and cancer cells. The phthalocyanine derivative possessed typical characteristics of compounds of the phthalocyanine family but the effect of quaternization was observed on the optical properties, especially in terms of absorption efficiency. The results of the photodynamic antimicrobial effect study demonstrated that cationic phthalocyanine possesses excellent photodynamic activity against planktonic cells of both Gram-positive and Gram-negative bacteria. The bactericidal effect was dose-dependent and all bacterial strains tested were killed to a significant degree by irradiated phthalocyanine at a concentration of 1×10-4M. There were no significant differences in the susceptibility of Gram-positive and Gram-negative bacteria to the applied photosensitizer. The photosensitivity of bacteria in the biofilm was lower than that in planktonic form. No correlation was found between the degree of biofilm formation and susceptibility to antimicrobial photodynamic inactivation. The anticancer activity of the novel phthalocyanine derivative was tested using A549 adenocarcinomic alveolar basal epithelial cells and the human oral squamous cell carcinoma cells derived from tongue (HSC3) or buccal mucosa (H413). No significant decrease in cell viability was observed under different conditions or with different formulations of the compound.